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Description 

The subject invention concerns a method of processing cattle-feed products which are based on 
agricultural materials such as sugar pulp, citrus pulp and peel, or on material obtained in the fermen- 
5 tation of agricultural products such as distiller's grain, from e.g. corn, wheat and barley. 

In the production of natural sugar (cane sugar, saccharoses) from sugar beet and cane the fibre 
material is used for various purposes after removal of the sugar juice through leaching. Beet pulp which 
is obtained from sugar beet may be used without further processing as cattle feed. To facilitate trans- 
port and storage of beet pulp large amounts are dried and sometimes formed into pellets. Prior to 
to drying the beet pulp is usually enriched with molasses, which is a by-product obtained in the production 
of sugar syrup. The product obtained in this process is a very valuable, highly nourishing cattle feed 
which is rich in fibres. 

After removal of the beet tops and washing of the beet roots, the beet roots are cut into small 
pieces by specially designed cutters to form a pulp. Diffusers are used to leach the sugar from the pulp 

is with the aid of water, usually in counter-current flow. The sugar extracted from the beet pulp is 
obtained as crude juice which may be further refined, and the beet pulp is then dewatered in a pressing 
operation in e.g. cone presses or screw-spindle presses. To produce cattle feed, the pulp is normally 
dewatered from appr. 5% dry contents to dry contents of between 1 5 and 25%. The water extracted in 
the pressing operation is used in the leaching process which is carried out in diffusers, as mentioned 

20 above. 

When beet pulp is enriched with molasses the molasses is added after the pressing procedure but 
prior to drying the pulp. Molasses which contains approximately 20% of water and the beet pulp are 
mixed in proportions ensuring that the dry solids content will be in the range of between 30 and 40%, 
usually about 35%. This means that approximately 30% of the dry matter is sugar. . 

25 The subsequent drying is carried out in hot gas, usually flue gas which is generated in the burning 
of oil or gas. Flue gas and beet pulp are brought into contact, generally in a rotating drum dryer but also 
drying in steam dryers, so called pneumatic drying in flue gas, is possible. 

Modern flue gas dryers consume about 1 00 liters of fuel oil for each ton of evaporated water, that 
is, fuel oil in amounts varying between 150 and 200 liters per ton product, depending on the water 

30 contents of the beet pulp at the beginning of the drying process. In addition, some smaller amounts of 
oil are used per ton of product to generate the steam required for pre-heating and atomizing the fuel oil, 
as well as about 100 kWh per ton product in electric energy. 

The residence time in rotary dryers is normally at least 30 minutes. The temperature of the gas at 
the onset of the drying procedure may be e.g. 580°C but 1 1 0°C at dryer outlet. If gas is recirculated in 

35 order to maintain a wet bulb temperature of 70°C the average operative temperature difference is appr. 
185°C. The elevated temperature is necessary to remove (evaporate) the moisture from the hygro- 
scopic material in 30 minutes. The total area of the particles that is exposed to the effects of the drying 
in rotary dryers is very small, since most of the time the materia) is at the bottom of the rotating drum. 
The data given above show that it is very expensive to produce cattle feed with prior-art methods. 

40 However, not only the high manufacturing price of such cattle feed products is a disadvantage but also 
in other respects the manufacturing technique used today suffers from serious drawbacks. For instance, 
flue gas drying takes place at elevated temperatures, generally between 400 and 600° C but often as 
high as 1000°C. When beet pulp is exposed to the effects of direct contact with such very hot gases 
the smallest particles in the pulp dry very quickly, oxidize and bum. In this way some 5 to 10% of the 

45 dry solids content of the product is lost In addition, the charred remnants in the beet pulp give the 
product a bad flavour and a dark colour which reduces the quality of the product. 

It has recently been reported in literature (for instance "British Sugar Conference", June 1980) 
that harmful chemicals may be found in cattle feed that has been dried by means of flue gases obtained 
from the combustion of oil or gas. 

50 When oil or flue gas is used, combustion products, such as soot and ashes but also unbumed 

hydrocarbons are absorbed in the cattle feed. 

Owing to the presence in the beet pulp of particles of very varying sizes there is a marked risk that 
the larger particles will not dry to the desired extent. The presence of such not sufficiently dry particles 
reduces the shelf life of the cattle feed and makes it necessary to control the flue-gas drying process 

55 carefully in order that it be possible to obtain a high and even level of dryness. If the level of dryness is 
too low mildew and moulding may form and the product must be discarded. 

Because of the drawbacks outlined above sugar-beet pulp, for instance has up to now only been 
used as cattle feed despite the high nutritious value and the high fibre content of this material. 

Owing to the method in accordance with the invention the drawbacks outlined above and 

&> inherent in the techniques hitherto used to process e.g. beet pulp and similar agricultural material into 
an edible product, has been eliminated. In addition, the method in accordance with the inv ntion uses 
considerably less energy to dry the beet pulp. 

The method in accordance with the invention is characterised in that the agricultural material to 
be processed into cattle feed, such as sugar-beet putp t citrus and pulp and peel, or agricultural material 

65 obtained in the fermentation of agricultural products, such as distiller's grain, after having been 
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dewatered in a pressing and/or evaporation P™- ; 

heating the material in water vapour, known "« m » r ^™'S2Wl^tndiimttor incorporated in 
steam to obtain an approximately uniform part.de "l^^^^^SLtitt serves as a 
said material, drying said partides feM. ^" 

contributory drying medium, sa.d processing steps ^"^X^eam and cooling said material, 
other suitable sequence, separating sa.d material from the ca me ^J^JJJ^ ^ , ant is primarily 
The invention likewise concerns a plant designed^ for P^^Si materia is transported via a first 
characterised by a vessel containing ^™**** m J°^ S incorporated in Te beei pulp an 
pressure lock, disintegrating means to impart to all ^S e a S J n mB ? ns for conveying the material 
approximately uniform size. 

through said drying equipment Jor separat '"^ a, ^^id material to the atmosphere, 
carrier medium, and a second pressure lock ior ^ar^ saio ma following with reference to the 
The invention will be described In . p Lt used o process cattle feed material in 
accompanying drawings showing some embodiments of a plant usea to p 

accordance with*e ^*^]^S2£* of a plant in accordance with the invention for 

distiller's grain. . M , ntM , tnn with rpference initially to Fig. 1 which shows a 

The invention will be descnbed in th "f. follo ™ n ? extracted, beet pulp 1 

plant for processing beet pulp. From a teaching pla •^"^^^ ^^,1. While the pulp is 
fs transported by a feed ^^^JSS^^^^^^ homogeneously mixed 
being conveyed in the feed screw 2 'Xr!e 3 beet pulp 1 is conveyed continuously by a 
with the beet pulp 1. From the intermediate ^° ra | e ? De ej jjJP water r vapour . T he vapour is 
second feed screw 4 into a steam pressure vea;e I 5 which » ^'g" ™ am ? ector 6 which wit h 
pressurized, preferably at 0.6 MPa. The , steam J*^™*£™™w*oi 2 MPa compresses steam in 
the aid of high-pressure steam in a proportion of 30% ,wt I at ^^ u ™ 6 ^ , n tne ressure veS sel 5, 

: h r w p r n vat^ to saturation temperature ' about 

1 beet pu. P is thereafter conveyed to a C ham ber 7 ttSS^XSZ^JS 
MPa) than the steam vessel 5. Before entenngti w ch am ^ r ^ *e^'p ft as to ^ ^ 

.mbosllniant shown is a disc rrfinsr. although rttar «nj» of*B *m> « may rf 

srs. s?s T.s s ir^^r W oi°m a* ,* *. 

is used to dry cellulose fibres, usually from a 50% so lids con ren x ^ rf betyveen , 

From the plant turbine 12 {or steam boiler) steam i is ■"g^^J* t-d from the heat exchangers 
and 1.2 MPa. The heating steam condenses and ' ^•^^J.'i^Seheatlng steam may also be a 
and carried to the feed-water system to preheat the fr^sh Jed water J^J^ previously whicn 

S= i^^ S&ure than the carrier 

heate ^r P ufp^ 

1:10. Th suspension consisting of beet l^'R J«^"S d ^;^5^ S 5 S r^s towards the end. 
dryer 11 with the aid of fans 12, ^^^^^SffSS^^ - 5n the ^P* nsio . n 
in^riseTBeMls^lSbert SlS^S^ ca'mer'steam. a su.lus of carrier steam ,s 
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s ^eited m 9 ay be used either director after ^ratior .in , a ^^^^S^^ 
condensate derived from the heat exchangers of the dryer plant 11 or » r °£ ™^ B ° , ^ steam 

JESS* MrLS^ - -ed which may 

be carried to the low-pressure steam system of the ft a "V^m^ fi^ w better still, by so called 
w ■■ In many cases it is sufficient, however to ^punfy the steam ^J^^^bLwm through a 

from the steam became 

■TffSSJ^ before » urification with condensate is 9iven in the table 


15 below: 

Quality of steam after dryii 

S CUIUS H»» " ~— ,\ 

mg/| Value mg/l mg/l 


Quality of steam after dryingsugar pulp containing moM ^ 


20 T 771 40 4.5 650 275 


Unpurified steam 40 

Purified steam after scrubbing None 
with alcaline condensate 


7.3 625 20 


30 


35 


40 


3SaaKT£*5 coS! usuaUy MM. SO »» m%. and air oo* ft. can., fead wh,la 

*" ttSStl^SS. 10 ,h,ou ? K . '6- H- 

Steam The method in accordance with ^ ^ 
conventional technique. For instance n on^esired chi ang ^^{^ found that the bitter 
charred beet pulp and burning fuel oil are e ^r^J^SS^^SSA through thermal 
flavours existing naturalfy m |X processing meihod in accordance 

45 disintegration and/or m the distillation of the water vapour w States storage and handling of the 
with the invention the beet pulp is also d s.nfected w . h 'f ^"'^^^ by gast ric juices and 
product. It has also been found that the digestibility, thai ^ ,s - penetrau oyg 

substances incorporated therein, is ^^^^^d t bSfpufp dried with flue gas. The 

- J- ~ are 

improved by about 100 percent as compared with the pjor-art Pj*-^, products proceS sed as 
S5 descXd SSSX^ 

^ b ~Ch- b ^M — iS USGd ^ 

producing food for human consumption. . . . , ter vapour pressurized to a 

Preferably the entire processing method descnbed is earned °^ W£ £ £ of b H etween 20 and 
so saturation temperature of between 105»C and 180*Cj hat is an excess ^JJ^ ,„ aIr w other 
900 kPa. The disintegration step may, ^^^^f^^^^^am^e^c pressure. 

medi8 ^d 6 e« 

65 ? pp ^^^ S'-SS St -eve, necessary to 
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modify the various processing steps somewhat because of the lower dry contents of the beet pulp as 
compared with the dry contents of molasses. 

During the drying procedure and the subsequent discharge of the beet pulp, some further 
disintegration takes place in th dryer 1 1 as a result of the high flow velocities and the impact from 
sudden velocity changes, and in the pulp discharge proc dure as a result of th expansion from a higher 
to a lower pressure. This disintegration must be considered in the overall planning of the process to 
ensure that the end product meets the desired demands on e.g. quality. 

One has found that in the drying operation not only water but also substances present in sugar 
beet that earlier gave a characteristic bitter taste to the feed product, are evaporated. Some such 
substances are thermally decomposed. 

Compared with single-step procedures using flue-gas drying the proposed new method is 
considerable more efficient, particularly for agricultural materials, such as sugar beet pulp and peel and 
pulp from citrus fruits. In such materials, water is retained in the cells and is also bound hygroscopically 
to carbohydrates, pectins and proteins. 

As mentioned previously, in rotary dryers a residence time of 30 minutes or more is necessary 
when flue-gases are used for drying. The average temperature difference is 1 85°C. In a steam 
atmosphere, on the other hand, the total residence time including preheating, disintegration, drying and 
separation, is about 50 seconds and the average temperature difference is 30°C. The differences in 
heat transfer rates (efficiency) may be expressed by the following relation: 
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Timextemp. diff. -Flue-gas drying 30x60x185 


Timextemp. diff.— Steam process 


=222 


50x30 


25 i.e. heat is transferred about 200 times more efficiently when steam is used. 

The method according to the invention also gives valuable gains regarding energy consumption. 
The examples below show the various values of pressure, temperatures and other data of the systems 
of the plant in accordance with the invention. 


Cattle feed, dry substance 

Water contents before processing 

Temperature before processing 

Temperature stage No. 1 

Water contents stage No. 1 

Temperature after refiner 

Water contents after refiner 

Refining energy added 

Heating steam added 

Steam added to ejector 

Steam added to ejector 

Produced processing steam to 
evaporation 

Lost processing steam 

Fan energy added 

Moisture content in final product 

Total demand of steam in evaporation 

Demand of fresh steam from boiler 

Steam from drying of beet fodder 


10tons/h 

65%, 1 .86 kg water/kg dry substance 
60°C 

1 50°C, 0.5 MPa 

70%, 2.30 kg water/kg dry substance 
134°C 

64%, 1 .78 kg water/kg dry substance 
350 kW 

21.5tons/h, 1 MPa 

1 .4 tons/h, 2 MPa 
3.1 tons/h,4MPa 
1 8.5 tons/h 

1 .5 tons/h to atmosphere 
290 kW 

1 0%, 0.1 1 kg water/kg dry substance 
55 tons/h 
36.5 tons/h 
1 8.5 tons/h 


5 


0058651 


A comparison of the energy requirements of the new method and of conventional methods gives the 
following values: 


Drying: 


New method 


Conventional 
method 
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20 


25 
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Steam demand 1 MPa 

Steam demand 2 MPa 

Steam demand 0.4 MPa 

Overall electricity added 

Fuel oil 

Evaporation: 

Steam demand 0.4 MPa 


21.5tons/h 
1 .4 tons/h 

640 kW 

36.5 tons/h 
Energy consumption 

New method 


Drying: 


MJ/ton dry sub. 


1.0 ton$/h 

730 kW 

1 800 litres/h 

55 tons/h 


Conventional 
method 

MJ/ton dry sub. 


Steam demand 1 MPa 4332 — 

(201 5 MJ/ton) 

2 MPa 392 — 

(2800 MJ/ton) 

0;4MPa — 274 

(2739 MJ/ton) 

Electricity (0.36 230 263 

MJ/dry sub.) 

Fuel oil (36 MJ/I fuel oil) — 6480 

Evaporation: 

Steam demand 0.4 MPa 

(2134 MJ/ton) 7789 11737 

Total MJ/ton dry sub.) 1 2743 1 8754 

Savings: 6011 MJ/ton dry sub. 

1 67 1 fuel oil/ton dry substance 
or 1 670 1 fuel oil/h 

Fig. 2 is a graph pfotting the drying time of beet pulp after expansion versus drying time without 
such expansion. 

A second embodiment of the invention will now be described with reference to Fig. 3. According 
to this embodiment beet pulp having no addition thereto of molasses and without having been 
previously ground or expanded is dried in a two-stage operation. 

The first drying stage 19 operates with heating steam at a pressure of 1.2 MPa and with carrier 
steam at a pressure of 0.5 MPa. Beet pulp is introduced into the drying stage via a rotary vane feeder 
20 and the moisture contents are reduced in this stage from 78% to 65%. The material is then passed 
through a rotary valve feeder 21 , wherein it expands when subjected to a pressure of 0.2 MPa, and is 
thereafter ground in a disc refiner 22. It is thereafter dried to a moisture content of 1 0% in a second 
dryer stage 23 at a pressure of 0.2 MPa. Steam produced at a pressure of 0.5 MPa serves as the 
heating steam. In the drying operation a balance is maintained between the two stages 1 9 and 23 to 
ensure that just enough steam at 0.5 MPa is consumed to dry the beet pulp to the desired dry contents. 
Particular care should be taken to optimize separately the amount of carrier steam from th first stage 
1 9 to the second stage 23. 

In the first dryer stage 1 9 weight ratios between beet pulp and earner steam are 1 :5 and the average 
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flow velocity approximately 30 m/s. In th s cond dryer stage 23 the corresponding weight rat ore 1.3 
anTthe average flow velocity 20 m/s. It should be evident that the space requirements for the plant and 
^e\^^^^oxxlf^iB^<fii!^^^^ fore may be reduced considerably^ 

Should it necessary to increase temporarily the capacity of the second drying stage 23 this may 
5 be done by SSiSSTS amount of steam to a" steam ejector 24 which is connected to this dryer 
staoe As a result the pressure of the heating steam in the second drying stage nses. 

9 After drying in the second dryer stage 23 the beet pulp is expanded via a rotary valve feeder 25 to 

tHe 8t XS!5h3"to a third embodiment of the method according to the invention hot oil may be used as 
io the heating medium instead of steam to dry the cattle feed med ium is heated with 

The so called Dowtherm® medium or equivalent media may be used. ™s medium • » *™ 

-thout^^ 

mav be used to Process the material. It is not possible to re-use this steam for drying Ptoses by 
means of pressing (mechanically or with the aid of steam ejectors). Instead, .t may be used to pre- 

^etvTn^ bribed and illustrated but may be modified in 

variousW. wrthin th "scope of the appended claims. For instance, the disintegration as well as the 
expansion Tdry Eg may be carried out in several stages in different arrangements and sequences. 

In ordi to^rolong the yearly running time of plants-today it extends only over a Jew montf*- 
sugar bee? pulp 'may be dried before leaching, and be stored and used to produce sugar. Part.al leach.ng 

^fttt£*2Xi. steam atmosphere high mateda. *"« *» «« 

eVaP °Rg°4 shows the method according to the invention as applied in a process of drying citrus pee. 

SlSf^^u-ng the method in accordance ^^SS^SSSS!: Tn P addition 2 
40 quality compared with similar products h *^r1u^ 

which it is produced in a more economical manner. Surprisingly enougn, 

may be granulated. The granulated feed .s P^a^by dire* SSS^ateSl is further preheated 
in heater 26. After having been fed tc , a .press ure valve ^^9^a^ catena P g ^ 

in a pressurized steam heater 28 and disintegrated by ^^^^ Q S ^^ M \, ainorder to reduce 
29. The pressure reduction from the inlet to the nozzle is between 0.01 ana u.i ivira in ur 

over-sized granules. • . carrier steam as is used for the 

The thus disintegrated grain granules are dried in the 

the plant 


50 


55 


so Claims 


1 . A method of processing catt. f ed j™^*^ 
pulp, citrus fruit pulp and pee. or materia. JJ^^J^Jg opSn and/or evaporation 
distiller's grain, comprising dewatenng said matenai in a pre^u.a v 
e5 process, characterised by the steps of 
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heating said material with water vapour, known as carrier steam, 

disintegrating said material in said carrier steam to obtain approximately uniform partice size of all solid 

matter incorporated in said material, 
drying said particles in a heat exchanger, wherein said carrier steam preferably serves as a contributory 

5 drying medium, 

separating said material from said carrier steam, and 
cooling said material. 

2. A method as claimed in claim 1 , characterised in that said material is heated in at least two 
to steps separated by disintegration. 

3. A method as claimed in claim 1 , characterised in that the disintegration is effected by breaking 
up the material mechanically. 

4. A method as claimed in claim 1 , characterised in that said carrier steam is pressurized, and that 
the material is disintegrated by being subjected to a sudden pressure drop, causing the particles of said 

is material to burst and be torn apart. 

5. A method as claimed in claim 1 , characterised in that the material is disintegrated through a 
combination of mechanical fragmentation and expansion of the particles of said material. 

6. A method as claimed in any one of the preceding claims, characterised in that the moisture 
contents of the material is reduced after dewatering by drying said material in steam at excess 

20 pressure, that the material is expanded and subjected to mechanical fragmentation and thereafter again 
dried and expanded to the atmosphere. 

7. A plant for performing the method of processing cattle feed products based on agricultural 
material, such as sugar beet pulp, citrus fruit pulp and peel, or material obtained in the fermentation of 
agricultural material, such as distiller's grairt, which material has been cut into chips, leached in water 

25 to extract the sugar, and dewatered through pressing, characterised in that the plant comprises a 
pressure vessel (5; 19; 28) containing pressurized steam, to which pressure vessel the material (1) is 
transported via a first pressure lock (4, 20), disintegrating means (8, 1 0; 2 1 , 22; 29) designed to impart 
to all particles incorporated in said material an approximately uniform size, a heat exchanger (1 1, 23, 
30) for drying the material, means (14, 15; 25; 32) for conveying said material through the heat 

30 exchanger (11, 23) and for separating said material from the steam, which steam serves as a material 
carrier medium, and a second pressure lock for discharging the material to the atmosphere. 

8. A plant as claimed in claim 7, characterised in that the disintegrating means is a rotary valve 
feeder (8, 21) which is arranged to convey the material from the pressure vessel (5, 19) to a chamber 
(7) which is pressurized to a pressure below that of the pressure vessel in order to cause expansion of and 

35 possible also bursting of the particles of said material. 

9. A plant as claimed in claim 7, characterised in that the disintegrating means is a defibrator ( 1 0, 
22) which is arranged to disintegrate the material mechanically. 

10. A plant as claimed in claim 1, characterised in that the disintegration means is a steam jet 
nozzle (29) which causes said carrier steam to accelerate as a result of a sudden pressure drop between 

40 0.01 and 0.3 MPa. 

1 1 . A plant as claimed in claim 7, characterised in that the pressure vessel (1 9) serves as a dryer. 

12. A plant as claimed in claim 7, characterised in that the means for conveying the material to 
the atmosphere consists of a cyclone (14) and a rotary valve feeder (1 5, 25). 

45 Patentanspruche 

1 . Verfahren zur Herstellung von Rinderfutter auf der Basis landwirtschaftlicher Produkte, wie 
Zuckerrubenschnitzel, Zitrusfruchteschnitzei und -schalen, oder auf der Basis von bei der Fermentation 
landwirtschaftlicher Erzeugnisse anfallender Produkte, wie Getreideschlempe, durch Entwassern der 

so Produkte in einem Press- und/oder einem Verdampfungsprozefc, gekennzeichnet durch folgende 
Verfahrensstufen 

— Aufheizen des Produktes mit Wasserdampf, sog. Tragerdampf, 

— Aufschliefcen des Produktes in dem Tragerdampf zur Erzielung annahernd gleichforrniger 
55 Partikelgro&e aller in dem Produkt enthaltenen Feststoffe, 

— Trocknen der Partikel in einem Warmetauscher, wobei der Tragerdampf vorzugsweise ais 
Trocknungsmedium herangezogen wird, 

— Trennen des Erzeugnisses von dem Tragerdampf, 

— Kuhlen des Erzeugnisses. 

60 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daS das Produkt in wenigstens zwei 
durch das Aufschliefcen voneinander getrennten Stufen aufgeheizt wird. 

3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daS das AufschlieBen durch 
mechanisches Brechen des Produktes erfolgt 

6 4. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daS der Tragerdampf unter erhohten 
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Druck gesetzt und das Produkt dadurch zersetzt wird, daB es einem plotzlichen Druckabfall, der zum 
Bersten und Aufrei&en der Partikel fuhrt, unterworfen wird. 

5. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB das Produkt durch Kombination 
einer mechanischen Zerkleinerung und einer Expansion der Partikel erfolgt. 

s 6. Verfahren nach einem der Anspruche 1 bis 5, dadurch gekennzeichnet, daB der Feuchtegehalt 

des Produktes nach dem Entwassern durch Trocknen im Dampf mit uberhohem Druck verringert, das 
Produkt expandiert und einer mechanischen Zerkleinerung unterworfen und danach wieder getrocknet 
und auf Atmospharendruck expandiert wird. 

7. Anlage zur Durchfuhrung des Verfahrens zur Herstellung von Rinderfutter auf der Basis 

w landwirtschaftlicher Produkte, wie Zuckerrubenschnitzel, Zitrusfruchteschnitzel und -schalen, oder auf 
der Basis von bei der Fermentation landwirtschaftiicher Erzeunisse anfallender Produkte, wie 
Getreideschlempe, die in Schnitzel geschnitten, in Wasser zur Extraktion von Zucker ausgelaugt und 
durch Pressen entwassert worden sind f dadurch gekennzeichnet daB sie aus einem Druckkessel (5; 19; 
28) mit Druckdampf, dem das Produkt (1) uber eine erste Druckschleuse (4, 20), zugefuhrt wird, aus 

15 AufschlieBungsmitteln (8, 10; 21, 22; 29) die alien in dem Produkt enthaltenen Partikeln eine 
annahernd einheitliche GroBe verleiht, einem Warmetauscher (11, 23, 30) zum Trocknen des 
Produktes, aus Mitteln (14, 15; 25; 32) zum Fordem des Produktes durch den Warmetauscher und zum 
Trennen des Erzeugnisses von dem als Tragermedium fur das Produkt dienenden Dampf und einer 
zweiten Druckschleuse zur Abgabe des Erzeugnisses an die Atmosphare besteht 

20 8. Anlage nach Anspruch 7, dadurch gekennzeichnet, daB die AufschlieBungsmittel aus einem 

Drehventilspeiser (8, 21) (Zellenradschleuse) gebildet sind, die das Produkt aus dem Druckkessel (5, 
19) in eine Kammer (7) niedrigeren Drucks unter Entspannen und gegebenenfalls Bersten der Partikel 
fordert 

9. Anlage nach Anspruch 7, dadurch gekennzeichnet, daB die Aufschliessungsmittel aus einem 
25 das Produkt mechanisch aufschlieBenden Defibrator { 1 0, 22) bestehen. 

10. Anlage nach Anspruch 7, dadurch gekennzeichnet, daB die Aufschliessungsmittel von einer 
Dampfstrahlduse (29) gebildet sind, die den Tragerdampf infolge eines plotzlichen Druckabfalls 
zwischen 0,01 und 0,3 MPa beschleunigt. 

11. Anlage nach Anspruch 7, dadurch gekennzeichnet, daB der Druckkessel (19) als Trockner 

30 dient. 

12. Anlage nach Anspruch 7, dadurch gekennzeichnet, daB die Transportmittel zum Fordem des 
Erzeugnisses an die Atmosphare aus einem Zyklon {1.4) und einem Drehventilspeiser (15, 25) 
(Zellenradschleuse) bestehen. 

35 Revendlcations 

1 . Un procede de traitement de la nourriture pour le Detail, ayant pous base un produit agricole, tel 
que la pulpe de betterave sucriere, la pulpe ou peau d'agrumes, ou une matidre obtenue dans la 
fermentation des produits agricoles, tels que les grains provenant de la distillation, de precede 

40 comportant la deshydratation de la matidre interessee au cours d'une operation a la presse et/ou un 
processus d'evaporation, caracterise par les phases operatoires suivantes: 

— chauffage de la matiere a I'aide de vapeur d'eau, connue sous le nom de vapeur d'entraTnement, 

— disintegration de cette matidre dans la vapeur d'entraTnement en vue d'obtenir une dimension de 
45 particule approximativement uniforme pour tous les solides incorpores a celle-ci, 

— sdchage desdites particules dans un echangeur de chaleur dans lequel ladite vapeur d'entraTnement 
sert prdfdrablement de milieu de sechage auxiliaire, 

— separation de ladite matidre a partir de la vapeur d'entraTnement et 

— refroidissement de cette matiere. 

50 

2. Procede comme revendique en revendication 1, caractense en ce que ladite matidre est 
chauffee en au moins deux phases separees par la disintegration. 

3. Procdde comme revendiqud en revendication 1, caractdrise en ce qu'on effectue la 
disintegration en brisant la matiere par voie micanique. 

55 4. Procidi comme revendiqui en revendication 1 , caracterisi en ce que la vapeur d'entraTnement 

est pressurisie et en ce que la matidre est ddsintegree du fait qu'elle est soumise a une brusque chute 
de pression qui provoque I'eclatement de ses particules et leur arrachement par morceaux sdpares. 

5. Un procedd comme revendique en revendication 1, caractdrise en ce que la matidre est 
ddsintdgree par une combinaison de fragmentation mecanique et d'expansion de ses particules. 

60 6. Procede comme revendique dans Tune quelconque des re vendi cations precedentes, caracterise 

en ce que la teneur en humidite de la matiere est reduite apres (a deshydratation par sechage de celle-ci 
dans de la vapeur a une pression excidentaire, en ce que cette matidre est expandde et est soumise a la 
fragmentation mecanique, puis est a nouveau sdchee et expandde a la pression atmospherique. 

7. Une installation pour mettre en oeuvre le proedde de traitement de produits alimentaires pour 

65 | e betail ayant pour base un produit agricole, tel que la pulpe de betterave sucriere, la pulse et la pezu 
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d'agrumes, ou une matiere obtenue dans la fermentation des produits agricoles, telle que !es grains 
provenant de la distillation, laquelle matiere a ete decoupee en petits morceaux, lessivee a I'eau pour en 
extraire le Sucre, puis deshydratee a la presse, caracterisee en ce qu'elle comprend un reservoir sous 
pression (5; 19; 28) renfermant de la vapeur pressurisee et vers lequel la matiere (1) est transportee a 
5 travers un premier sas (4, 20) r un moyen (8, 10; 21 r 22; 29) de disintegration de cette matiere prevu 
pour impartir a toutes fes particules qui lui sont incorporees une dimension approximativement 
uniforme, un echangeur de chafeur (1 1 , 23, 30) pour secher ladite matiere, un moyen (1 4, 1 5; 25; 32) 
pour transporter celle-ci a travers I'ichangeur (11, 23) et pour la separer de la vapeur, laquelle sert 
d'agent transporter, et un second sas pour evacuer la matiere & I'atmosphere, 

'10 8. Une installation corn me revendiquee en revendication 7, caracterise en ce que le moyen de 

disintegration est constitue par une vanner d r alimentation rotative (8, 21), laquelle est agencee de 
facon a transporter la matiere du reservoir sous pression (5, 19) vers une chambre (7) qui est pressurisee a 
une pression infirtetire a celfe de ce riservofr de facon d provoquer I'expansion et eventuellement aussi 
I'eclatementdes particules de cette matiere. 

15 9. Une installation comme revendiquee en revendication 7, caracterisee en ce que le moyen de 
disintegration est constitue par un difibreur (10, 22) qui est agence de facon d desintegrer la matiere 
parvoie mecanique. 

10. Une installation comme revendiquee en revendiction 7, caracterisee en ce que le moyen de 
. disintegration est constitue par une tuyere (29) a jet de vapeur qui provoque l'acceliration de Jadite 

20 vapeur d'entrainernent en suite d'une brusque chute de pression entre 0,01 et 0,3 MPa. 

11. Une installation comme revendfquie en revendication 7, caracterisee en ce que le reservoir 
sous pression ( 1 9) sert de sechoir. 

1 2. Une installation comme revendiquie en revendication 7, caractirisee en ce que le moyen 
propre a amener la matiere a I'atmosphire est constitue par un cyclone (14) et par une vanne 

25 d'ali mentation tournante (15, 25). 
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Fig. 5 
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